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Page  6,  line  io,  dele  is. 

Page  io,  line  6 of  the  note,  for  nitric  gas  read  nitrous  gas. 

Page  ii,  line  last,  for  hot  read  not. 

Page  19,  line  last  but  one,  for  de  Connoissances  read  des  Connaissances. 
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TO  THE 


OWNERS  AND  AGENTS 

OF 

COAL  MINES 

IN  THE 

COUNTIES  OF  NORTHUMBERLAND,  DURHAM, 

&c.  &c. 


Gentlemen, 

I have  herewith  the  pleasure 
of  presenting  you  with  a proposal for  destroy  - 
ing,  ly  chemical  agents,  those  noxious  gases, 
lire  and  choak  damps,”  that  on  numerous 
occasions  have  proved  fatal  to  many  of  your 
workmen.  The  subject,  I think,  admits  of  de- 
monstration, at  least  as  far  as  human  know- 
ledge can  depend  on  the  faith  of  experiment . 
I have  not  attempted  to  puzzle  a plain  under- 
standing by  offering  conjectures  instead  of 
truths,  or  to  bewilder  common  sense  by  spe- 
cious, but  f anciful  theories . Though  a phy- 
sician, my  doctrine  is  intelligible,  and  my 
practice  humble.  No  merit  is  claimed,  where 
there  is  no  invention;  and  no  fame  is  expected 
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for  being  industrious.  If  I appear  obscure 
sometimes,  it  is  from  mailing  brevity  my 
aim.  I only  hold  out  a short  explanation 
of  well-known  facts,  in  tlic  hope  of  seeing 
them  conducive  to  save  human  lives,  whose 
labours  are  useful  to  the  community. 

Philosophy  can  little  avail  society,  if  con- 
fined to  the  study  or  the  laboratory : it  is 
valuable  only  as  it  makes  mankind  comfort- 
able and  happy.  This  little  essay  may  be 
considered  as  the  continuation  of  some  foi  mo 
labours  in  the  public  service.  To  the  cause 
iv Inch  I have  espoused  you  will  not  find'  me  a 
cold  advocate;  but  I shall  be  highly  honored 
by  receiving  your  approbation. 

I am,  with  great  respect, 
Gentlemen, 

Your  faithful  humble  servant, 
T.  TROTTER. 

Northumberland-Street, 

G£t.  14th,  1805. 
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PROPOSAL 

roR 

DESTROYING  THE  FIRE  AND  CHOAK  DAMPS 

OF 

COAL-MINES. 


Since  my  refidence  in  this  neighbourhood, 
a number  of  accidents  have  happened  among 
pitmen,  employed  in  coal-mines,  by  explofions 
of  what  is  called  fire-damp,  the  hydrogenous 
gas  of  modem  chemifts,  and  very  lately  thirty- 
two  men  have  been  killed  in  Hebburn  main. 


Suffocation  from  choah-damp , the  carbonic  acid 
gas  of  chemifts,  has  alfo  frequently  happened. 
As  far  as  my  enquiries  go,  no  certain  means 
have  yet  been  devifed  for  preventing  thole  fatal 
accidents.  The  effect  of  ventilation  from  the 
ff  aft  cannot  be  perfed,  at  fo  great  a depth  be- 
low ground  as  one  hundred  fathoms.  This 
appears  to  me  of  vaft  importance  in  a mining 
district;  and  the  prefervation  of  fo  many 


6 

valuable  lives  mud  at  all  times  filtered  the 
humane  owners  of  thefe  extenfive  works. 

On  confidering  this  fubjed,  I was  immedi- 
ately ftruck  with  the  great  analogy  it  has  to 
the  ventilation  and  purification  of  fhips.  In 

the  third  volume  of  my  work  on  the  Difeafes 

♦ 

of  the  Fleet,  publifhed  fince  I fixed  in  New- 
caffle,  a chapter  is  devoted  to  that  branch  of 
naval  difcipline,  as  connected  with  the  prefer- 
vation  of  life,  and  the  prevention  of  difeafe  in 
his  Maje fly’s  naval  fervice.  With  thefe  pre- 
liminary ftudies,  I was  in  fome  meafure  pre- 
pared for  this  invefligation. 

It  has  been  one  of  the  happy  confequences 
of  the  modern  improvements  in  chemical  fci- 
ence,  to  explain  numbers  of  fads,  in  the  differ- 
ent arts,  which,  though  familiar  to  us  before 
in  their  general  refult,  yet  we  knew  nothing  of 
them  in  principle.  In  nothing  is  this  better 
exemplified  than  in  Pncumatology,  or  the 
dodrine  of  airs.  This,  indeed,  from  the  lately 
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acquired  knowledge  and  rapid  difcoveries, 
may  be  juftly  called  of  itfelf  a new  fcience. 
We  can  turn  our  eyes  into  no  part  of  nature, 
without  being  edilied  and  amufed  by  pneu- 
matic chemiftry.  The  fky,  the  lake,  and  the 
cavern,  are  its  vail  laboratories.  The  inviiible 
atmofphere  which  furrounds  us,  and  of  which 
we  breathe,  is  a mixture  of  different  airs. 
Water,  in  all  its  forms,  is  a compound  of  hy- 
drogenous and  oxygenous  radicals.  Every 
animal  and  plant  can  be  refolved  into  nume- 
rous gafes;  and  the  folid  remnant  of  both  is 
triflingly  fmall,  when  compared  with  the  aerial 
products.  Even  minerals , fuch  as  Hones  and 
metals  themfelves,  hold  in  combination  differ- 
ent portions  of  elaftic  fluids;  feme  of  which, 
when  difengaged,  leave  the  ftone  in  a Hate  of 
caufticity,  as  in  quick  lime;  and  others,  being 
added  to  metals,  oxydate  them,  and  give  them 
their  medicinal  or  poifonous  qualities,  accord- 
ing to  the  quantity  combined.  Some  of  thefe 
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airs  are  the  pal ul urn,  or  fupport  of  life;  others 
deftroy  it,  and  have  received  the  name  of 
azotic.  Such  are  the  enchanting  views  this 
fubjed  opens  to  the  mind  of  the  philofopher ! 
Such  is  the  utility  which  it  brings  with  it  to 
the  arts  which  cherifh  and  embellifh  life! 


The  generation  of  hydrogenous  gas,  or,  as 
it  is  otherwife  named,  inflammable  air  ox  fire- 
damp, in  coal-mines,  is  rendered  familiar  to 
us  by  modern  chemiftry.  The  decompofition 
of  water,  into  two  kinds  of  air,  accounts  fatis- 
fadorily  for  their  produdion:  the  fine  experi- 

i 

ments  of  Lavoisier  on  this  fubjed  are  deci- 
five.  The  firft  and  fecond  experiments  of  that 
celebrated  philofopher,  to  be  found  in  chapter 
viii.  page  83,  of  his  Elements  of  Chemiftry,  are 
an  epitome  of  that  procefs  of  nature  which  is 
continually  going  on  when  carbonaceous  mat- 
ter,  or  coal,  comes  in  contad  with  water 9 and 
is  buffered  to  ftagnate.  The  confequence  muft 
be  the  decompofition  of  the  moifture;  the  light 
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hydrogenous  gas,  or  fire-damp,  flies  off,  or 
afcends,  from  its  fpecific  gravity  being  fo  much 
lefs  than  atmofpheric  air,  as  13  to  1,  or  16  to 
1,  if  perfectly  pure;  and  the  more  ponderous 
carbonic  acid  gas,  or  choak-damp,  from  being 
of  greater  fpecific  gravity  than  common  air, 
falls  to  the  bottom.  It  is  caloric , or  the  matter 
of  heat^  which  enters  their  composition,  and 
preferves  them  in  the  ftate  of  permanent  elafiic 
fluids.  The  bafe  or  radical  of  the  hydrogen- 
ous gas,  or  fire-damp,  is  a fimple  element:  but 
the  carbonic  acid  gas,  or  choak-damp,  is  found 
to  be  compofed  of  carlon  and  oxygen;  the 
firft  it  receives  from  the  coal,  and  the  latter, 
being  a conftituent  part  of  water,  from  the 
water  it  receives  it : they  are  in  the  proportion 
of  0.26  of  carbon,  to  0.74  of  oxygen. 

This  is  the  fimpleft  method  of  accounting  for 
the  production  of  thefe  airs;  and  wherever 
ventilation  is  imperfeCt,  it  is  plain  that  they 
muft  accumulate  in  great  quantities.  All 
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corners  and  crevices,  where  a current  of  wind 
cannot  be  direded  in  full  force  from  the  fhaft, 
muft.be  fpeedily  occupied  by  the  noxious  gafes. 
It  appears,  in  the  late  difafter  at  Hebburn  col- 
liery, that  a door  was  opened  by  a man  carry- 
ing a light  in  his  hand,  which  door  led  to  an 
apartment  filled  with  fire-damp,  which  imme- 
diately burft  into  flame,  and  exploded. 

The  analogy  between  a fhip’s  hold  and  a 
coal-mine,  in  the  produdion  of  thefe  noxious 
gafes,  is  thus  to  be  explained: — The  hold  of  a 
fliip,  like  the  mine,  is  clofe  and  warm;  the 
water  in  the  well,  what  may  leak  out  of  cafks, 
or  what  may  fall  from  the  decks,  coming  into 
contad  with  the  timbers,  foon  ftagnates,  emits 
a fetid  fmell  which  flies  upwards,  diffufes  itfelf 
over  the  decks,  and  wherever  it  comes  near 
white  paint,  tarnifhes  it,  turns  it  black  by 
decompofing  the  metallic  oxyde,  or  calx  of 
lead,  of  which  white  paint  is  made.  This 
fetid  fubftance  is  called  the  bilge  vapour , be- 
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caufe  it  riles  from  the  water  in  a Hate  of  putre- 
faction. Now  while  this  volatile  gas  afcends 
from  its  levity,  and  is  perceived  by  its  fmell  in 
the  decks ; another  gas,  with  very  different 
qualities,  is  generated  at  the  fame  time.  The 
oxygen  difengaged,  which  is  another  confli- 
tuent  part  of  water,  is  attracted  by  the  carbo- 
naceous principle  of  the  wood,  and  thus  forms 
carbonic  acid  gas;  and  from  being  very  heavy, 
it  falls  to  the  bottom;  and  often  floats  on 
the  furface  of  the  well,  till  it  accumulates  in 
luch  quantity,  that  in  foul  fhips  the  carpenters 
have  frequently  been  fuffocated  in  defcending 
to  let  in  frefh  water  to  fweeten  the  hold.  The 
firft  of  thefe  airs  is  the  hydrogenous  gas  of 
modern  chemifts,  or  the  fire-damp  of  mines: 
the  other,  is  the  carbonic  acid  gas  of  the  che- 
mifts, and  the  choali-dcimp  of  mines.  But 
while  this  deeompofition  of  moifture  is  going 
on  in  the  fhip,  there  is  this  difference  from  the 

coal-mine,  that  the  hold  being  much  more  ex- 
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pofed  to  the  influence  of  ventilation,  the  fire- 
damp can  never  be  accumulated  in  fuch  quan- 
tity as  to  be  in  danger  of  combuftion,  for  it  flies 
off  as  it  is  formed.  Seamen  are  familiar  with 
this  kind  of  air  in  long  voyages:  when  the 
water  becomes  putrid  in  the  cafks,  they 
amufe  themfelves  by  taking  out  the  bung 
and  fetting  it  on  fire.  The  water  of  the 
Thames  is  more  liable  than  any  other  river 
water  to  undergo  this  change;  which  is  owing 

to  the  animal  and  vegetable  filth  that  mix 

% 

with  it,  and  facilitates  the  decompofition : 
but  when  this  gas  is  once  difpelled,  the  Thames 
water  is  faid  to  keep  better  than  the  others. 

We  alfo  fee  in  {hips,  as  it  muft  likewife 
happen  in  coal-mines,  that  different  fubflances 
of  a vegetable  nature,  but  particularly  fugar  or 
molaffes,  beer  or  fpirits,  leaking  from  calks, 
greatly  promote  the  decompofition  of  the 
moifture,  and  caufe  a quicker  generation  of  the 
foul  vapours.  Salt-water  thus  becomes  fooner 
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putrid  than  river  water:  and  when  a cafk  of 
fpirits  happens  to  leak  into  the  hold,  the  efflu-. 
vium  is  extremely  fetid,  from  the  large  propor- 
tion of  hydrogenous  gas  that  is  evolved.  Hy- 
drogen is  known  to  be  a conftituent  of 
alcohol,  or  ardent  fpirit,  and  therefore  it  is  dis- 
engaged in  prodigious  quantities  at  that  time; 
and  there  is  fometimes  a neceffity  for  drench- 
ing the  hold  all  over,  to  get  quit  of  the  fetor. 
This  is  the  gas  that  gives  the  breath  of  the 
dram-drinker  its  fuffocating  fmell.  If,  there- 
fore, any  fubftance  of  a vegetable  or  animal 
nature,  is  allowed  to  mix  with  any  ftagnant 
water  in  a mine,  foul  air  will  be  more  quickly 
produced.  This  fhows  the  neceffity  for  the 
utmoft  cleanlinefs  in  a pit.  The  provender 
and  foil  of  the  horles  kept  below,  may  have 
confiderable  effed  in  this  way,  and  ought  to  be 
carefully  fwept  up  and  fent  above  ground. — 
Such  is  the  fimple  explanation  of  one  of  the 
fublimeft  operations  in  phyfics. 
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Thefe  noxious  gafes,  u fire  and  choak 
damps,”  I believe,  are  almoft  peculiar  to  the 
coal-mine.  It  does  not  appear  that  any  like 
accidents  happen  to  the  workmen  in  tin  and 
copper  and  lead-mines,  as  have  been  lately 
known  in  this  neighbourhood:  but  even  in 
thefe,  if  water  were  allowed  to  ftagnate,  and 
vegetable  or  animal  matter  thrown  into  it,  it 
would  foon  pafs  into  the  ftate  of  putrefaction 
and  decompofition,  and  yield  up  the  noxious 
gafes,  till  they  would  accumulate  in  fuch  a 
manner  as  to  produce  all  the  dangerous  effects 
which  are  obferved  in  collieries. 

That  this  condition  is  peculiar  to  coal-mines 
may  be  accounted  for  from  the  nature  of  pit- 
coal  and  its  chemical  analyfis.  The  origin 
and  formation  of  this  bitumen,  arefubjects  on 
which  naturalifls  are  not  yet  agreed;  fome  con- 
tending for  its  being  formed  of  animal  matter, 
and  others  that  it  is  of  vegetable  offspring. 
It  probably  confifts  of  both,  which  is  rather  to 


15 


be  inferred  from  its  analylis.  To  the  oil  which 
is  found  in  coal,  it  owes  its  combuftibility:  it 
firh  foftens,  is  in  a manner  half  melted,  and 
then  burns.  When  this  oil  is  partly  confumed, 
the  coal  is  in  the  ftate  of  coak;  enough  remains 
for  continuing  the  combuftion,  but  not  fo 
much  as  to  be  diflipated  in  a black  fmoke  form- 
ing foot.  By  heat,  this  bitumen,  in  a clofe 
vefiel,  and  a diftillatory  apparatus,  affords  an 
alkaline  phlegm,  concrete  ammoniacal  carbo- 
nate, and  an  oifl  which,  as  the  diftillation  pro- 
ceeds, takes  a deeper  colour  and  becomes  more 
ponderous.  There  palTes  at  the  fame  time  a 
large  quantity  of  elaflic  inflammable  fluid, 
which  is  commonly  thought  to  be  oil  in  va- 
pour, but  is  properly  hydrogeneous  gas  mixed 
with  azotic  gas,  with  carbonaceous  matter 
diffolved  in  it,  and  with  carbonic  acid  gas.* 
There  remains  in  the  retort  a fcorified  carbona- 
ceous matter,  which  is  fufceptible  of  combuf- 

* Fourcroy. 
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tion,  and  is  what  we  call  coal\  This  coak 
comes  near  to  the  nature  of  vegetable  coal,  and 
is  then  more  fit  for  many  purpofes  of  the  arts. 

Now,  in  this  chemical  hiftory  of  coal , we 
find  all  the  ingredients  which  account  for  the 
formation  of  the  two  noxious  airs  of  which 
we  profeffedly  treat.  Thefe  airs  or  gafes, 
being  diffufed  in  the  mine,  and  accumulating 
in  thofe  places  lefs  liable  to  be  difturbed  or 
agitated  by  a current  of  wind  from  above,  be- 
come now  objects  for  new  combinations,  or  in 
their  prefent  ftate  deftrudtive  to  animal  life. 

Water,  that  forms  fo  important  a part  in 
the  operations  of  nature,  as  to  have  been  con- 
fidered  an  univerfal  folvent  and  a homogenous 
body,  has,  by  modern  chemiftry,  been  at  once 
deprived  of  its  rank  as  an  elementary  fub- 
ftance.  Lavoisier,  famous  in  the  annals  of 
fcience,  by  his  talents  and  his  fate,  in  April 
1784,  performed  the  celebrated  experiment 
that  proved  water  to  be  a compound  body,  coa- 
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Tilting  of  the  oxygenous  principle  and  the  bafe 
of  inflammable  gas.  This  fadt  is  now  univer- 
fally  admitted,  and  it  explains  many  phseno- 
mena  in  nature,  till  then  unknown.  The  pro- 
portion of  hydrogen  is  as  0.15  to  0.85  of 
oxygen;  hence  the  former  derives  its  name. 
It  has  been  further  proved,  whenever  hydrogen 
is  burned  with  vital  air,  water  is  produced. 
Thus  pitmen,  who  have  been  fcorched  with 
the  explofions  of  fire-damp , appear  as  if 
drenched  with  water,  which  is  a nice  example 
of  the  fa£t. 

In  artificial  experiments,  in  order  to  decom- 
pofe  water  by  iron,  zinc,  charcoal,  or  oil,  as 
frequently  done  by  chemifls,  it  would  Teem 
that  a great  degree  of  heat  is  necelfary:  but  in 
the  coal-mine  and  hold  of  a fhip,  or  even  in 
marfhes  and  ftagnant  pools,  the  hand  of  nature 
effects  it  by  the  common  temperature  of  the 
atmofphere.  Thefe  articles,  according  to  the 
language  of  chemiftry,  are  Taid  to  have  a 
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ftronger  attraction  for  oxygen,  than  oxygen 
has  for  hydrogen ; they  therefore  caufe  a fepa- 
ration  of  them,  which  is  the  decompofition  of 
moiflure.  Water  is  preferved  fluid  by  caloric , 
or  the  matter  of  heat  with  which  it  is  com- 
bined, and  when  this  heat  is  given  out  it 
freezes. 

Water  in  a pure  ftate,  as  when  it  is  diftilled, 
if  put  into  glafs  veflels,  or  others  not  capable 
of  aCting  on  it,  and  clofed  by  hoppers,  or  her- 
metically sealed , would  remain  fvveet  as  long 
as  the  veflels  lafted.  In  this  manner  it  was 
fhown  by  a profefior  to  his  pupils,  after  being 
kept  50  years.  But  if  you  put  water  into  a 
wooden  veflel  or  calk,  particularly  a new  one, 
it  foon  fpoils,  and  yields  fire-damp,  which 
gives  it  a difagreeable  tafte,  and  the  fmell  of 
rotten  eggs.  The  new  chemiftry  fuggefled  to 
me,  in  the  fummer  of  1792,  that  cafks  might 
be  fealoned,  fo  as  to  keep  water  fweet  for  long 
voyages ; and,  after  many  trials,  I found  that 
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the  befl  pradlical  method  was  to  char  the  fur- 
face  of  the  calks,  in  putting  them  together  by 
the  coopers,  both  heads  and  Haves.  Thus  the 
whole  furface  being  already  in  a Hate  of  com- 
bination with  oxygen,  did  not  adt  on  the  water 
with  fuch  rapidity,  and  it  remained  pure  and 
fweet  for  nineteen  months.  This  is  now  the 
method  of  preparing  calks  in  the  navy.* 

The  fire-damp  of  mines,  from  its  burning 
with  vehemence,  when  in  contadt  with  atmof- 
pheric  air,  and  from  having  been  the  fubjedt 
of  experiment,  is  known  to  be  the  fame  with 
the  hydrogenous  gas  of  modern  chemiHs. 
Dr,  PrieHly  HrH  colledted  it,  and  found  it  to 
be  a permanently  elaHic  fluid,  and  named  it 
inflammable  air.  When  animals  attempt  to 
inhale  it,  they  either  become  convul fed,  or  in- 
Hantly  die.  It  is  commonly  perceptible  by  its 
fetid  fmell;  and  its  difpofition  is  to  take  lire 
when  it  comes  near  flame,  or  by  palling 

* §ee  the  Author’s  Medical  and  Chemical  Ethays,  2d  edition, 
Jordan,  London. 
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through  it  the  ele&ric  fpark.  It  has  lately  be- 
come famous  by  filling  balloons — an  invention 
which  belongs  to  the  late  Dr.  Black,  profeffor 
of  chemiftry  in  Edinburgh.  It  is  only  pro- 
duced where  there  is  water,  as  in  mines  or 
pools  putrefying  with  animal  and  vegetable 
matter.  From  pools,  marfhes,  and  ftagnant 
lakes,  it  has  been  collected  by  inverting  over 
them  clofe  veffels.  It  is  faid  to  be  the  caufe 
of  meteors  in  the  atmofphere,  where  it  afcends; 
and  on  being  fired  by  the  eledtric  fhock,  it 
gives  the  report  of  thunder,  is  then  converted 
into  water,  and  falls  to  the  earth  in  heavy  tor- 
rents called  thunder  fhowers.  Hydrogenous 
gas  has  the  property  of  dissolving  and  sus- 
pending in  it,  carbon  or  charcoal,  fulphur, 
phofphorus,  and  the  fubftance  called  azote. 
Thefe  are  the  articles  mod  apt  to  alter  its 
purity;  and  in  proportion  to  the  quantity  of 
them,  its  perfect  combuftibility  depends.  They 
alfo  modify  the  fmcll,  and  render  it  in  fome- 
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fituations  infufferably  fetid.  But  in  the  coal- 
mines of  this  diftrid:,  it  is  probably  generated 
in  great  purity,  as  is  proved  by  its  compleat 
inflammability  and  fudden  explofion.  Such 
is  an  epitome  of  the  chemical  properties  of 
fire-damp. 

The  choali-damp  of  coal-mines  is  the  fixed 
air  of  Dr.  Black,  the  mephitic  acid  of 
Morvf.au,  the  mephitic  gas  of  Macquer, 
the  aerial  acid  of  Bergman,  and  the  cre- 
taceous acid  of  Buequet.  Its  difcovery  has 
immortalized  the  name  of  Black,  as  from 
it  we  are  to  date  the  fuperftrudure  of  Pneuma- 
tic Chemiftry.  On  being  firfl:  known,  it  was 
v >. 

called  fiked  air,  as  the  fuppofed  bond  of  union 
in  bodies:  mephitic  acid  and  gas,  as  being  fatal 
to  life,  and  having  the  properties  of  an  acid: 
aerial  acid,  becaufe  it  is  met  with  in  the  atmof- 
phere:  cretaceous  acid,  becaufe  found  in  chalk: 
and  laftly,  it  has  been  named  carbonic  acid  gas, 

s 

from  being  compofed  of  charcoal  and  oxygen. 


the  acidifying  principle.  When  expelled  by 
heat  from  chalk,  or  marble,  it  leaves  them  in 
the  ftate  of^ quick  lime;  and  in  the  ftate  of 
mortar,  attracts  the  gas  again  from  the  atmof- 
phere,  which  gives  firmnefs  to  the  wall.  It 
renders  all  the  alkalis  mild.  It  is  evolved  in 
great  quantity  during  fermentation,  by  which 
cellars  are  fometimes  rendered  uninhabitable: 
it  is  produced  in  the  aCt  of  refpiration  of  ani- 
mals, and  in  the  decompofition  of  all  animal 
and  vegetable  matter.  It  is  the  vapour  which 
kills  animals  in  the  Grotto  del  Cane  in  Italy;  it 
exifts  in  the  holds  of  fhips,  in  caverns,  and  old 
wells;  it  diffolves  iron  in  water,  and  gives  to 
the  latter  an  acidulous  tafce.  It  is  more  than 
double  the  weight  of  atmofpheric  air.  It  con- 
tains 28  of  charcoal  to  72  of  oxygen. 

Charcoal  is  one  of  thofe  bodies  that  has  the 
jftrongeft  attraction  for  oxygen,  which  accounts 
for  the  very  frequent  compofition  and  large 
production  of  carbonic  acid  gas,  or  choak - 
damp. 


23 


We  thus  obferve,  from  the  brief  hiftory 
given  of  water,  and  its  refolution  into  hydro- 
gen and  oxygen,  how  familiar  this  department 
of  experimental  phiiofophy  has  rendered  the 
generation  and  formation  of  the  noxious 

o 

damps  of  mines:  and  it  fo  happens,  that  the 
two  gafes  muft  always  be  produced  at  the  fame 
time,  which  ought  to  excite  great  caution  in  all 
who  are  employed  in  thefe  deep  recedes,  fo 
diftant  from  a free  ventilation. 

With  this  preliminary  knowledge,  we  are 
now  enabled  to  turn  our  attention  to  fuch  pro- 
phylactic meafures  as  may  be  neceffary  for 
fecuring  the  workmen. 

The  purification  of  a coal-mine  confiderably 
differs  from  the  fame  intention  in  a fhip,  an 
hofpital,  or  jail,  from  its  difadvantageous  fitu- 
ation.  I might  fwell  this  effay  to  a great  bulk, 
were  I to  digrefs  into  thefe  fubjeCts,  or  to  con- 
traft  all  that  has  been  faid  or  written.  Even 
this  neighbourhood  has  lately  heard  contagion 
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difcufled  In  a new  ftyle,  without  much  edifica- 
tion. To  be  a little  methodical,  I fhall, 
in  the 

i ft  place,  fpeak  of  preventing  the  forma- 
tion of  thefe  airs  in  the  mine;  and  in  the 
2d  place,  the  means  to  be  adopted  for  re-' 
moving  them  after  they  are  formed. 

i ft,  To  prevent  the  formation  of  fire  and 
choak- damps. 

The  deeper  the  mine,  the  more  wind- 
ing and  tortuous  its  area;  and  the  more 
frequent  its  pillars  of  fupport  to  the  fuper- 
incumbent  ftrata,  it  is  evident  the  air  be- 
low will  be  more  fpeedily  adulterated,  and 
lefs  within  the  fphere  of  perfed  perflation. 
But  it  would  appear  that  one  of  the  great 
objeds  in  this  bufinefs  muft  be  to  prevent  the 

ftagnation  of  the  water,  for  where  there  is  no 

« 

moifture,  there  can  be  no  generation  of  the 
foul  airs.  The  mine  that  has  the  moft  co- 
pious flow  of  water  into  it,  muft  have  the  beft 
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chance  of  being  the  moft  pure,  as  being  in 
lefs  danger  of  its  putrefaction:  and  wherever 
water  is  in  danger  of  ftagnating  and  giving 
out  vapour,  it  ought  to  be  a piece  of  duty 
ftriCtly  attended  to,  to  direct  a dream  of  pure 
water  at  fhort  intervals  into  thefe  places,  fo  as 
to  dilute  and  fweeten  the  whole,  that  they 
may  be  pumped  out.  Such  places  will  be 
increafed  in  their  natural  tendency  to  putre- 
faction, fhould  pieces  of  timber,  chips  of 
wood,  or  the  foil  of  horfes,  &c.  as  formerly 
mentioned,  be  allowed  to  mix  in  the  water. 
The  temperature  of  a deep  mine  is  much  the 
fame  in  winter  as  in  fummer,  being  unaffected 
by  the  fun  ; but  it  ought  to  be  known,  that 
increaled  heat  greatly  favors  the  reparation  of 
the  condiment  principles  of  the  water,  and  fa- 
cilitates the  new  combinations.  A number  of 

# 

- lights,  and  the  pitmen  heated  with  work,  will 
foon  heat  a fmall  fpace  fo  as  to  exemplify  this 
faft. 
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To  keep  a coal-mine  clean,  and  free  from 
extraneous  matter,  and  to  take  efpecial  care 
that  no  water  is  fuffered  to  ftagnate,  muft, 
therefore,  be  indifpenfible  duties.  And  if 
thefe  are  practicable,  the  formation  of  foul 
air  muft  either  be  final l,  or  entirely  prevented. 
To  throw  the  water  out  of  the  mine  is  the 
bufinefs  of  mechanics. 

2dly,  The  means  to  he  adopted  after  the 
fire  and  choah-damps  are  formed. 

From  the  fhort  hiftory  which  has  been  given 
of  the  properties  of  thefe  airs,  it  is  obvious 
that  they  have  very  different  qualities.  The 
fire-damp , or  hydrogenous  gas,  when  in  its 
utmoft  purity,  is  1 6 times  lighter  than  atmof- 
pheric  air;  while  the  choali-damp , or  carbonic 
acid  gas,  is  double  the  weight  of  common  air. 
Agreeably,  therefore,  to  a general  law  in  hy- 
droftatics,  the  lighteft  permanently  elaftic  fluid 
will  rife  to  the  roof  of  the  mine,  while  the 
more  ponderous  will  fink  to  the  ground.  If 
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thefc  airs  do  not  by  their  bulk  fill  the  fpace  be- 
tween the  floor  and  the  top  of  the  mine,  a ftra- 
tum  of  afmopheric  air  will  lie  between  them, 
as  being  neither  fo  heavy  as  the  choak-damp, 
nor  fo  light  as  the  fire-damp.  Indeed  where- 

ever  the  latter  takes  fire,  it  muff  be  from  being 
in  contact  with  atmofpheric  air,  as  it  cannot  be 
inflamed  without  it. 

As  one  of  the  characters  of  the  fire-damp, 
I have  mentioned  its  fetid  fmell.  It  cannot  be 
lodged  or  accumulated  in  any  quantity,  with- 
out being  detected  by  an  unpleafant  impref- 
fion  on  the  olfaCtory  organs.  It  is  alfo  fatal 

to  animal  life ; though,  perhaps,  it  is  feldom  in 

• 

fo  concentrated  a Hate  in  nature,  as  to  prove 
fatal  to  animals  by  refpiration;  but  even  in 
mines  it  may  have  the  efleCt  of  caufing  oppref- 
fion  of  the  breafl:  and  a difficulty  of  breathing. 
When  a perfon  feels  thefe  effeCts,  he  ought  to 
retreat  inftantly.  I am  ignorant  of  the  work- 
men having  any  familiar  method  of  their  own 

D 
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for  dete&ing  its  prefence,  beyond  what  is  juft 
faid. 

If  any  perfon  carrying  a light  in  his  hand, 
unexpectedly  fets  fire  to  a column  or  mafs  of 
fire-damp , he  ought  inftantly  to  lie  down  with 
his  face  flat  on  the  ground.  If  fafety  is  to  be 
found,  it  nnift  be  in  this  poflure,  as  the  gas  is 
known  to  be  thickefl  at  the  roof  of  the  pit,  and 
confequently  there  it  muft  explode  wflth  a 
fiercer  flame.  All  other  perfons  near,  and 
obferving  this,  ought  to  fall  down  in  the 
fame  manner,  and  to  creep,  not  walk,  to  a 
place  of  fafety,  if  fuch  can  be  obtained. 

While  the  moral  world  has  been  convulfed 
and  agitated  by  the  revolutionary  fpirit  which 
has  been  engendered  in  France  for  the  laft 
fixteen  years,  the  natural  hiftory  of  man  has 
alfo,  during  that  period,  been  marked  by  dif- 
after.  Fevers  of  the  mofl  fatal  kind  have 
almoft  depopulated  whole  cities  and  diftri&s  of 
Europe  and  America.  The  Weft  Indies  have 
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been  the  grave  of  numerous  armies  fent  from 
Great  Britain,  by  an  epidemic  difeafe.  The 
fouthern  provinces  of  North  America  have 
been  frequently  vifited  by  this  fcourge.  A 
peftilence  has  thrice  raged  in  Spain,  and  ex- 
tended once  to  the  garrifon  of  Gibraltar. 
While  the  thrones  and  altars  of  Italy  were 
robbed  and  pillaged  by  a military  banditti 
from  France,  many  of  the  towns  ami  bates 
were  victims  of  contagion.  The  fhips  and 
regiments  of  this  country  on  home  fervice, 
as  well  as  thole  of  France,  have  in  their  turn 
been  infefted  by  dangerous  fevers;  and  in 
Egypt,  fome  of  the  troops  of  both  countries 
have  been  cut  off  by  the  real  plague.  Nume- 
rous, therefore,  have  been  the  theories  offered 
on  thcfe  prevailing  difeafes;  and  equally  nu- 
merous the  projectors  who  have  appeared  with 
balm  in  their  hands,  to  prevent  or  heal  th^ 
wounds  of  fuffering  humanity. 
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Epidemic  fevers  had  long  ago  been  fuppofed 
to  owe  their  origin  to  feme  quality  or  conftitu- 
tion  of  the  air  ; and  more  lately,  from  the  ex- 
halations of  the  lick  extending  the  difeafe  to 
others,  the  caufe  has  been  modified  in  name 
into  contagion.  Acid  fumes,  in  particular 
fuch  as  vinegar  and  fulphur,  were  then  em- 
ployed as  correctors  of  the  atmofphere;  and 
the  prefent  times  have  added  the  nitrous  and 
muriatic  acid  vapours.  The  firft  is  the  acid  of 
falt-petre;  the  latter  that  of  common  fait.  In 
the  fleet,  the  fine  difeipline  of  the  officers,  which 
included  the  fpeedy  feparation  of  the  infected, 
pure  ventilation,  and  cleanlinefs  in  perfon, 
clothing  and  lodging,  Were  found  all  that  was 
required.  In  the  courfe  of  nine  years,  150 
fhips,  under  different  degrees  of  infeffion, 
were  fuccefsfully  cleared,  without  ever  one  of 
the  number  going  into  harbour  to  take  the 
ftores  out.  I am  under  the  neceffity  of  men- 
tioning thefe  circumfianceSjbecaufe  1 am  about 
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to  recommend  to  the  coal-mines  what  I op- 
pofed  in  lhips  and  hofpitals. 

The  nitrous  fumes  being  much  inferior  in 
power,  and  lefs  volatile  and  expanfile,  than 
thofe  of  the  muriatic  acid,  for  arrefting  and 
fubduing  hydrogenous  gas,  I fhall  not  touch 
upon  them  here.  The  latter,  though  firfh  ufed 
by  an  Englifh  phyfician,  the  late  Dr.  John- 
stone, in  a fever  raging  at  Kidderminfter  in 
1757,  have  become  famous,  and  of  great  noto- 
riety, from  the  authority  of  Guyton  Mor- 
veau,  the  celebrated  French  chemift.  But  in 
introducing  this  chemical  agent  into  the  mines, 
I do  not  mean  to  withdraw  a fingle  fentiment 
which  I have  elfewhere  uttered  agai x\$l  fumi- 
gation for  deftroying  contagion.  The  prefent 
fubjedt  is  purely  chemical,  and  chemical  fadts 
fhall  alone  fupport  my  reafoning  and  pradtice 
here. 

Had  Morveau  lived  in  a coal  district , this 
efiay  of  mine  might  have  been  anticipated. 


His  active  revolutionary  genius  could  not  have 
with  patience  heard  on  the  fpot,  of  hydrogen- 
ous gas  burfting  into  flame,  and  dedroying 
thirty  or  forty  men  at  a blafl,  without  advert- 
ing to  fome  meafures  that  would  either  pre- 
vent or  alleviate  fuch  occurrences  in  future. 
Though  with  Fourcroy,  and  other  philofo- 
phers,  he  is  a paffive  have  to  the  prefent  tyrant 
of  France,  his  otherwife  enlightened  fpirit 
deferves  this  acknowledgment  from  a Britifh 
phyfician.  Sordid  and  felfifh,  indeed,  muft 
be  the  tenor  of  life  in  that  profeffionaj  man, 
who  can  traverfe  the  acres  of  this  neighbour- 
hood for  daily  bread,  and  not  do  one  kind 
adtion  gratis;  or  fometimes  cad  a fympathiz- 
ing  look  below  to  thofe  indudrious  miners, 
who  toil  amidd  darknefs  and  dangers,  whofe 
labour  gives  the  fird  fpring  to  that  commerce 
which  is  the  bed  nurfery  of  our  feamen,  and 
which  brings  back  to  the  fhcres  of  the  Tyne 
and  the  Wear,  wealth  of  incalculable  mag- 
nitude. 
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The  late  Dr.  Brownrjgg,  of  Whitehaven, 
a philofopher  who  devoted  much  of  his  ftudies 
to  promote  the  arts  in  his  neighbourhood,  has 
written  a fmall  trad:  on  the  noxious  airs  of 
coal-mines.  But  he  has  not  offered  any  plan 
beyond  the  common  means  for  diflodging 
them.  Indeed,  at  that  time,  Pneumatic  Che- 
miftry  was  in  its  infancy. 

It  has  been  long  ago  remarked,  that,  not- 
withftanding  the  folly  and  the  abfurdity  of  the 
Atchemysts,  by  the  patience  and  ardour  with 
which  they  profecuted  their  inquiries,  many 
collateral  fad:s  were  eftablilhed,  and  many  va- 
luable inventions  and  improvements  in  the 
working  of  metals,  were  the  confequence  of 
their  labours.  And  it  may  with  equal  juftice 
be  faid,  during  the  reign  of  Empiricism,  in 
which  fo  many  philofophers  have  ftept  for- 
ward with  antidotes  againft  contagion,  that 
means  almoft  certain  are  now  known  for  an- 
nihilating thofe  foul  damps,  or  airs,  which 
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arife  in  various  departments  of  nature,  the  re- 
fult  of  thefe  experiments.  To  employ  che- 
mical agents  in  fick  apartments,  muft  at  lead: 
be  fuperfiuous;  becaufe  pure  air,  and  foap  and 
water,  can  be  ealily  obtained  to  prevent  the 
generation  of  unwholefome  vapours.  I object 
to  their  ufe  in  fhips  for  the  fame  reafon;  but 
thefe  obje&ions  do  not  apply  to  the  mine, 
as  the  depth  from  the  furface  renders  ventila- 
tion imperfect.  That  it  is  not  perfect,  is  con- 
firmed from  the  frequent  fatal  accidents  which 
happen. 

An  Englifh  chemift,  I think  it  is  Mr. 
Watt,  in  fome  of  his  communications  to  Dr. 
Beddoes  on  Factitious  Airs , was  fo  con- 
vinced that  the  matter  of  contagion  was  fome 
•form  of  a gafeous  fluid,  that  he  tells  his  cor- 
refpondent  that  he  was  afraid  of  fumbling 
upon  the  noxious  gas  that  produced  Typhus 
fever;  and,  under  the  impreflion  of  this  dread 
of  being  infedled,  he  flopped  the  farther  profe- 
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cution  of  his  experiments ! Morveau,  an 
adept  in  Pneumatic  Che  milt  ry,  did  not  carry 
his  enthufiafm  fo  far.  He  afks,  “ What  then 
“ is  the  nature  of  thofe  invifible  corpuscles , 
“ which,  like  organic  beings,  poffefs  the  power 
“ of  reproduction,  and  of  affimilating  to  their 
“ own  elfence  every  thing  with  which  they 
“ come  into  contact,  and  which  feem  to  afTume 
“ life , but  for  the  purpofe  of  propagating 
death?”  Such  is  Morveajj’s  creed  on  con- 
tagion ; and  if  any  meaning  can  be  drawn  from 
fuch  a confeffion,  he  muft  have  believed  in  an 
animalcidar  theory.  But  we  muff  at  the  fame 
time  remember  he  was  not  a phylician:  yet  he 
certainly  ought,  as  a chemift,  to  have  explained 
the  nature  of  the  new  combinations  formed 
by  the  muriatic  acid  vapours.  This,  like  the 
author  of  the  Nitrous  Vapours,  he  withheld; 
probably  by  forefeeing  that  it  would  lead  to 
inconfiftency,  and  an  open  avowal  of  quack- 
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cry*  That  the  fubftance  of  contagion  is  not 
fire-damp , the  falubrity  of  mines  and  health 
of  the  pitmen  fufficiently  tellify. 

For  the  putrefadion  of  animal  and  vegeta- 
ble matter,  moifture  in  fome  form  and  quantity 
is  abfolutely  neceffary,  and  then  only  can  we 
perceive  by  the  fmell  thofe  gafeous  produds 
evolved  by  this  procefs.  The  difference  be- 
tween animal  and  vegetable  putrefadion  is, 

% 

that,  in  the  former,  ammonical  carbonat  or 
volatile  alkali  is  produced,  although  fome  ve- 
getables likewife  yield  this  fubftance,  or  rather 
the  two  ingredients  which  compofe  it.  When 
fpeaking  of  the  properties  of  hydrogen,  or 
fire-damp , I mentioned  the  power  it  poffeffed 
of  diffolving  and  fufpending  in  it,  carbon,  ful- 


* Both  thefe  authors  of  fumigation  claimed  credit  to  their 
relpective  fumes,  in  the  fever  which  raged  in  Andalufia  in 
iSOO.  But  another  fever  appearing  in  the  lucceeding  lummer, 
and  a third  in  the  lummer  of  1804,  extending  to  the  garril'on 
of  Gibraltar,  their  puffs  feem  to  be  lilenced.  Like  the  epide- 
mic of  America,  thefe  fevers  appeared  at  a regular  period  ; and 
it  is  notorious,  that  they  declined  only  from  the  cooling 
fliowers  of  Iieavtn,  and  the  commencement  of  a cold  feafon. 
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phur,  phofphorus,  and  azote,  when  any  of 
thefe  happened  to  be  prefented  to  it;  and  from 
thefe  articles  it  derives  the  nomination  of 
hydro-carlonat , hydro-sulphwret , <5ec.  Now 
thefe  compound  gafes  have  all  been  examined 
chemically;  and  wherever  we  meet  with  foul 
fmells  from  animal  or  vegetable  putrefaction, 
they  are  invariably  found  to  be  derived  from 
them.  In  order  to  dehroy  thefe  fmells,  wre 
have  only  to  employ  fome  of  the  hronger 
acids  in  a hate  of  vapour,  fuch  as  the  acetic, 
nitrous,  or  oxygenated  muriatic.  Thefe  acid 
vapours  feize  the  hydrogen  or  fire-damp , 
which  fufpends  the  others,  and  the  fetid  efflu- 
via immediately  difappear.  And  fhould  the 
hydrogen  be  diffufed  in  the  atmofphere  in  a 
pure  hate,  the  acid  fumes  hill  arreh  it  to  the 
point  of  faturation.  The  chemical  theory  of 
this  union  between  the  acid  vapours  and  the 
fire-damp,  is  accounted  for  in  this  manner. 
In  the  expanfile  hate  of  the  acid  gas,  its  pxy- 
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gen  quits  the  radical  or  bafe  of  the  acid,  and 
attracts  the  hydrogen;  water  is  thus  recom- 
poied;  but  as  fo  great  a quantity  of  heat,  or 
caloric,  is  difengaged  during  the  combination 
of,  the  oxygen  and  hydrogen,  the  water  is 
converted  into  steam , and  cannot  be  condenfed 
fo  as  to  be  fhown  in  its  due  form.  This  is 
the  whole  lecret  of  deftroying  hydrogenous 
gas  or  fire-damp. 

Chemihs  have  not  been  minute  in  aligning 
their  reafons,  why  the  acid  in  a hate  of  vapour 
is  fo  apt  to  impart  its  oxygen  to  the  hydro- 
gen or  fire-damp,  as  in  this  procefs.  It  pro- 
bably depends  on  the  repulfive  power  of  the 
caloric , or  matter  of  heat,  which  is  neceffary 
to  expand  the  acid,  and  preferve  it  in  a vapo- 
rific  form;  which,  while  it  leflens  the  at- 
traction between  the  oxygen  and  the  bafe  of 
the  acid,  muft  alfo,  by  multiplying  the  points 
of  contaCt  between  the  oxygen  and  hydrogen, 
facilitate  their  combination  to  form  fleam. 
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The  oxygenated  muriatic  gas  being  a condi- 
tion of  the  acid,  where  there  is  a quantity  of 
oxygen  beyond  the  point  of  faturation,  mull 
greatly  favor  the  new  combination,  and  accele- 
rate the  definition  of  the  fire-damp.  This 
addition  to  the  fumigation  is  the  improvement 
of  the  late  Mr.  Cruikshank,  chemifl:  to  the 
Ordnance  at  Woolwich. 

Any  perfon  who  has  the  curiofity  to  try, 
may  foon  fatisfy  themfelves  of  the  oxygenated 
muriatic  acid  gas  being  a corrector  of  foul  air 
impregnated  with  putrid  exhalations,  byufing 
the  ingredients  as  hereafter  directed.  This 
may  be  done  over  a foul  kennel,  privy,  or  any 
fink  of  corrupting  matter.  The  fetor  will  dif- 
appear,  till  new  vapours  accumulate  to  renew 
the  fmell. 

The  following  experiment  on  deflroying 

fire-damp  was  made  in  a fhip.  A floop  of 

/ • • 

war,  French  built,  when  cruifing,  became  very 
leaky,  and  required  frequent  pumping  out. 
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She  arrived  at  Spithead  in  warm  weather, 
where,  by  lying  in  fmooth  water,  fhe  ceafed 
to  leak.  But  it  was  now  obferved,  that  her 
hold  became  very  foul,  and  the  bilge  vapour 
extremely  offenfive  in  the  decks,  fo  as  to 
blacken  all  the  white  paint.  This  vefTel  had  no 
pipe  for  letting  in  water  to  fweeten  the  well, 
and  the  captain,  having  heard  much  of  fumi- 
gation for  deftroying  contagion,  immediately 
fet  to  work,  and  found  the  fire-damp  difap- 

A 

pear,  and  the  fmell  and  effed  on  the  paint 
ceafed  from  its  ufe.  This  he  repeated  often, 
while  the  fhip  lay  at  Spithead  ; but  when  he 
went  to  fea,  the  water  from  the  leaks  made  the 
hold  fo  fweet,  that  it  was  not  found  neceflary 
to  continue  the  fumigation.  * 

Now  this  trial  of  the  officer  is  juft  what 
ought  to  be  done  on  a large  fcale  in  a coal- 
mine. And  were  the  procefs  for  diffufing  the 
muriatic  acid  vapours  kept  conftantly  up, 
fire-damp  could  never  be  dangerous;  it  would 


* Med.  Naut.  vol.  Ill, 
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be  deftroyed  as  foon  as  it  was  formed.  The 
ingredients  for  the  purpofe  being  fo  very 
cheap,  the  largeft  mine  could  not  confume 
one  hundred  pounds  in  the  year  by  keeping 
the  fumigation  in  conftant  ufe  day  and  night. 

Where  fire-damp  is  confined  or  pent  up  in 
fuch  a clofe  fituation  as  has  recently  happened 
in  Hebburn  colliery,  it  would  be  neceffary  to 
furround  the  fpot  with  a number  of  veffels 
giving  out  the  gas,  and  to  open  the  door  leading 
to  it  by  flow  degrees.  The  veffels  might  then 
be  carried  nearer  and  nearer,  till  the  whole 
fire-damp  was  annihilated. 

The  utenfils  required  for  this  bufinefs  are 
fmall  flat  ftone  difhes,  made  thick,  about 
two  inches  deep;  and  a glafs  funnel  for  pour- 
ing in  the  acid  of  vitriol.  The  ingredients 
are — common  fait  (it  ought  to  be  Bay  fait), 
oxide  of  manganefe,  and  concentrated  acid  of 
vitriol,  which,  in  common  language,  is  the 
ftrongefl  oil  of  vitriol. 
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Proportion  for  one  fumigation. 

oz.  dr.  grs. 


Take  of  common  Bay  fait 3 2 10 

Fine  powder  of  black  manganefe  o 5 '■!'/ 

Water  1 2 33 

Strong  fulpburic  acid  1 7 50 


After  pounding  the  fait  and  manganefe  to- 
gether, they  may  be  put  into  the  flone  ware 
difh,  and  the  water  poured  upon  them;  and 
afterwards  the  fulphuric  acid,  flowly,  through 
a glafs  funnel.  This  quantity  is,  fufficient  for 
a fpace  of  1 6 feet  by  12;  but  the  frequent  em- 
ployment mud;  depend  on  the  manner  how 
the  fire-damp  is  evolved. 

I have  mentioned  Bay  fait,  which  is  marine 
fait  obtained  from  fea-water  by  fpontaneous 
evaporation,  or  the  heat  of  the  fun.  • Salt  of 
this  country  is  much  inferior  in  quality,  either 
for  the  prefent  purpofe,  or  for  preferring  meat; 
for  much  of  its  acid  is  exhaled  during  the  pre- 
paration. Any  perfon  may  learn  the  whole 
of  this  procefs  in  a few  minutes. 
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The  choak-damp  of  coal-mines,  which  is 
fatal  to  life  when  inhaled,  and  not  to  be  perceiv- 
ed by  fmell  or  fight,  is  always  found  on  the  , 
ground.  It  is  a compound  body,  confiding, 
as  has  been  faid  above,  of  carbon  and  oxygen ; 
but  their  union  is  fo  drong,  that  it  is  in  vain 
to  think  of  effecting  the  feparation  byre-agents. 
The  mod  pradlicable  method  for  didodging  it 
is  by  water.  Water,  about  the  temperature 
of  40  of  Farenheit,  is  found  to  diffolve 
equal  parts  of  its  bulk;  but  as  the  water  of  a 
deep  pit  is  commonly  above  50°,  it  will  take 
up  two-thirds  of  its  bulk  only.  In  order  to 
effect  this  mixture  with  water,  I would  re- 
commend the  common  fire-engine,  fuch  as  is 
ufed  in  the  cafe  of  fire.  The  workmen  might 
for  fafety  dand  at  a didance,  and  by  dire&ing 
the  mouth  of  the  tube  to  the  fpot  where  the 
choali-damp  is  known  to  lie,  the  water  may  be 
fo  diffufed  as  to  take  up  the  whole.  The 

water  will  then  tade  acidulous ; and  lights  will 
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burn  and  animals  breathe  in  the  place  whence 
the  vapour  was  diflodged.  That  the  diffuflon 
of  the  water  might  be  more  fpeedy  in  diflolv- 
ing  the  choak-damp,  the  tube  might  be  fitted 
after  the  manner  of  a garden  watering  pot,  fo 
as  to  fprinkle  and  break  the  fluid  into  a £ho wer. 

This  kind  of  air  being  fpeedily  attra&ed  by 
quick  lime,  by  mixing  that  article  in  the  water 
which  is  to  be  diffufed  would  ftill  more  effec- 
tually diflodge  the  choak-damp;  and  in  places 
where  it  happens  to  be  collected  in  great  quan- 
tity, fuch  a mixture  would  be  highly  ferv ice- 
able. 

It  ought  to  be  remembered,  whenever  either 
fire-damp  or  choak-damp  are  deteded  in  coal- 
pits, that  there  will  be  reafon  to  fear  a collec- 
tion of  the  other  near  the  fpot,  if  not  power- 
fully ventilated:  for  it  is  without  doubt,  that 
they  are  invariably  generated  by  the  fame  pro- 
cefs,  and  at  the  fame  time. 
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I have  been  told,  that  particular  places  in 
* / 
thefe  works  are  frequently  deferted,  on  account 

of  the  foulneis  of  their  atmofphere  rendering 

it  dangerous  for  pitmen  to  approach  them.  If 

this  be  owing  to  either  Jire  or  choak-damp, 

or  both,  it  does  not  feem  beyond  the  power  of 

art  to  annihilate  them,  and  reftore  purity  to 

the  air,  by  which  means  property  of  immenfe 

value  may  be  faved  to  the  owners.* 

- - i i . * / 

Having  thus  endeavoured,  in  as  familiar 
terms  as  the  fubjeft  would  admit,  to  explain 

* In  thofe  filiations  and  places  where  fire  and  choak-damps 
are  lodged  together,  it  would  be  advileable,  fiift  to  ufe  the 
plentiful  diftufion  of  water,  as  it  is  known  that  water  will  alfo 
diffclve  a large  proportion  of fire-damp  along  with  choak-damp. 
It  would  then  be  proper  to  employ  the  fumigating  materials, 
till  the  whole  of  the  inflammable  air  is  annihilated.  The 
choak-damp  being  deftruftive  to  life,  fome  animals,  inch  as 
birds  or  mice,  might  be  kept  in  finall  cages,  and,  for  making 
experiments,  fo  fixed  to  long  poles,  as  to  be  held  with  fafety  at 
fufficient  diflance  by  a workman.  If  the  animal  die,  no 
human  being  could  then  proceed  without  the  utmoft  danger ; 
and  this  might  be  confidered  as  the  left  for  ufing  the  engine  to 
diflufe  the  water. 
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the  produdion  of  fire  and  choaJc -damps  in 
coal-mines,  and  to  apply  chemical  fads  for 
deftroying  them;  with  much  pleafure  I can 

obferve,  that  the  treatment  of  Burns,  from  thefe 

« 

dreadful  explofions,  has  lately  been  reduced 
to  a fcience,  by  the  fpirited  Eflays  of  Dr. 
Edward  Kentish.  The  invention  of  the 
stimulant  pradice,  it  is  faid,  belongs  to  Mr. 
Huntly,  furgeon  in  this  neighbourhood; 
but  that  will  not  detrad  from  the  well-earned 
reputation  of  Dr.  Kentish,  who  has  explain- 
ed the  dodrine  on  the  juft  principles  of  a cor- 
red  Pathology,  and  fo  conneded  it  with 
Medical  Philosophy,  as  to  rcfcue  this 
department  of  Surgery  from  Primaeval  Em- 
piricism. The  workmen  in  coal-mines  have 
reafon  to  blefs  his  labours,  and  pofterity  will 
receive  his  improvement  with  gratitude  and 
thanks. 


P.  S.  Nov.  i.  This  eftay  was  originally 
intended  for  publication  ill  a Newcaftle  newf- 


paper;  but,  from  the  explanation  of  the  fubjedt, 
it  has  necellarily  extended  to  a greater  length 
than  was  at  firft  expeded,  which  made  the 
author  print  it  in  the  prefent  form. — The  au- 
thor will  be  very  happy  to  give  any  informa- 
tion in  his  power,  to  fuch  as  may  wiih  for  it, 
on  the  fubjeds  here  treated  of. 


FINIS * 


[From  the  prets  of  J.  Mitchell,  Newcaftle.l 
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